Post-translational processing of purified human K-ras in Xenopus oocytes.
Membrane localization of ras p21 involves a complex series of post-translational processing events, including S-farnesylation of Cys-186, removal of three carboxyl-terminal amino acid residues, and methylation of the carboxyl-terminal farnesylcysteine residue. Palmitoylation of cysteine residues within the hypervariable region (amino acids 165-185) is also required for membrane localization of mammalian H-, N-, and K-ras(A). For K-ras(B), which contains no cysteine residues within the hypervariable region, a polybasic domain substitutes for palmitoylation as a second signal for plasma membrane targeting. In order to investigate the localization of K-ras(B) to the plasma membrane, we purified wild-type and mutant human K-ras(B) proteins from strains of E. coli harboring bacterial expression plasmids and injected them into Xenopus laevis oocytes. Our results show that wild-type and activated K-ras(B) proteins can be post-translationally modified and can induce meiotic maturation in Xenopus oocytes. A mutation at Cys-186 (Cys to Gly) abolished the ability of activated K-ras(B) to induce meiosis. Deprivation of isoprenyl precursors by the addition of lovastatin, a drug that blocks the synthesis of mevalonate, also abolished the ability of activated K-ras(B) to induce meiosis, although this inhibition could be overcome by the addition of exogenous mevalonate. Lovastatin did not block meiotic maturation induced by microinjection of purified mos protein, a component of the cytostatic factor that arrests Xenopus oocytes at the first meiotic prophase. These results indicate that post-translational isoprenylation of K-ras(B) is essential for plasma membrane targeting and induction of meiotic maturation in Xenopus oocytes and that further isoprenyl modification of proteins downstream from mos signal transduction is not essential for this process.